Heterologously expressed fungal transient receptor potential channels retain mechanosensitivity in vitro and osmotic response in vivo.
The budding yeast Saccharomyces cerevisiae has a mechanosensitive channel, TrpY1, a member of the Trp superfamily of channels associated with various sensations. Upon a hyperosmotic shift, a yeast cell releases Ca(2+) from the vacuole to the cytoplasm through this channel. The TRPY1 gene has orthologs in other fungal genomes, including TRPY2 of Kluyveromyces lactis and TRPY3 of Candida albicans. We subcloned TRPY2 and TRPY3 and expressed them in the vacuole of S. cerevisiae deleted of TRPY1. The osmotically induced Ca(2+) transient was restored in vivo as reported by transgenic aequorin. Patch-clamp examination showed that the TrpY2 or the TrpY3 channel was similar to TrpY1 in unitary conductance, rectification properties, Ca(2+) sensitivity, and mechanosensitivity. The retention of mechanosensitivity of transient receptor potential channels in a foreign setting, shown here both in vitro and in vivo, implies that these mechanosensitive channels, like voltage-gated or ligand-gated channels, do not discriminate their settings. We discuss various mechanisms, including the possibility that stress from the lipid bilayer by osmotic force transmits forces to the transmembrane domains of these channels.